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COMPOUNDS. COMPOSITIONS AND USE 



This invention relates 
filters) comprising these co|ora(nts 

The ability to produce 
the colour has high resistance 
ip many areas of for instance 



colorants, inks and patterned substrates (such as colour 
and methods of making the patterned substrates, 
brightly coloured patterns or Images on substrates, where 
(fastness) to light, water, heat and/or solvents is important 
electronics and printing Industries. Examples of this are 



the 



in the production of colour filt3rs, in ink-jet printing gnd In electrophotographic imaging. 
Thus It Is important to discover colorants which can be readily used (and/or formulated 
into inks for use) in such applications. 

One common form of patterned coloured sqbstrate is a colour filter. Colour filters, 
alternatively known as optical miters, are a component of coloured liquid crystal displays 
w (ILCDs) used as flat screen displays as, for example, in small television receivers or 
portable computers. Typically! a white back-light is shone through a liquid crystal layer 
and then a colour filter to produce an image of the desired colour by the transmitted light. 
The LCD layer comprises an addressable array of pixels. The light at any pixel can be 

15 switched on and off by applying a voltage to the liquid crystal film which changes the 
orientation of the pqlarising luquid crystals to blocK the back-light, The pixels are in 
register with a trichromatic array of colour filter elements to produce a full colour screen 
capable of displaying images Some LCD displays are constructed to be viewed by 
reflected light, but still require a colour filter to produce a full colour image, Colour filters 

20 are equally useful for other dlsblay technologies such as plasma display panels, cathode 
ray tubes and electroluminesc ent displays and as a component of solid state Imaging 
devices. New colorants with properties which are useful in colour filters gre desirable. 

Many methods can bs used to produce colour filters for example: printing, 
photolithography, laser ablation, electrodepositlon. photography and thermal transfer, Of 
w these, printing methods (paricularly Ink-jet printing [UP]) and photolithography are 
preferred. Ink jet printing methods involve a non-impact printing technique for printing an 
Image onto a substrate using hk droplets ejected through a fine nozzle onto a substrate 
without bringing the nozzle into contact wjth the substrate. Photolithographic methods 
involve application to a subsfate of a photosensitive Ink which can be patterned by 

30 selective exposure to radiation (e.g. UV light) through a patterned photomask and 
subsequent removal of either the exposed or unexposed areas p depending on the type of 
inK employed, 

There are many demanding performance requirements for colorants and inks 
used in UP, For example, they desirably provide bright, sharp images having good water- 
35 fastness, light-fastness and optical density. The inks are often required fe dry quickly 
when applied to a substrate, tut they should not form a crust oyer the tip of an ink jet 
. nozzle because this will stop tljje printer from working. The inks should also be stable to 
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storage over time without decc imposing or forming a precipitate which could block the fine 
nozzle, The most popular Ink, ©t printers are the thermal and piezoelectric Inkjet printers. 
There is a need for colorants and inks which optionally are suitable for both thermal and 
piezo Ink Jet printers, have Mgh brightness and colour strength and produce images 
having a high light-fastness and water-fastness when printed on a substrate, 
Dyes of the following formulae are known; 




10 



IS 



2Q 



znPc 



-SO 



.-o 



S0 2 NH 



CO 



CO ft H 



^^N^^^CONI-k 



HO a SO 



HQ 



II L 




SO a H 



CO,H 



HOaSO 




Dyes of structures II & 
reactive dyes as described in 
described in GB 1,359,171 ( 



co 2 h 




HO- 



IjT^O 



II are water soluble monoazo pyridonas used as cellulose 
EP 16g,457 B1 (Hoechst). The dye of structure IV is 
liba-Geigy), as a dye for wool or cellulosics. The dye of 
structure | In which a pyridond moiety is bound to a zinc phthalocyanine is described in 
JP-A 01-303407 (Nippon Kay^ku) as a one component green dye for colour filters. This 
is different from the present nvention in which a yellow dye is used as a separate 
component of a green ink for colour filters. This offers much greater flexibility In adjusting 
the precise shade of the ink ajid also is advantageous over zinc phthalocyanines which 
are less favoured due to poor lihht fastness. 

Known mixtures of copper phthalocyanines and azopyridone yellow dyes (such as 
the dyes exemplified in JP270<3B7B2 [Mitsubishi Kasei Corp]) are unsatisfactory for use 
•n colour filter applications because of poor light fastness. However, green colour niters 
containing azopyridone yellow |dyes are significantly brighter than those produced using 
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10 



15 



20 



25 



30 



alternative yellow chromophobes such as azobenzenes. azopyrazolones, metallised azo 
dyes and ye||ovv pigments, which are prevalent in the art. 

It is desirable therefore to find improved colorants for use In colour filters, in 
particular colorants which can be used either alone for example as a yellow or ae a yellow 
component in a mixture (e.g with cyan colorants such as phthalocyanines). It Is a 
preferred object of a preferred aspect of the Invention to discover a green colorant 
comprising a mixture of one d>r more yellow colorants with one or more cyan colorants 
which is of particular use in a colour filter, optionally with improved properties such as light 
fastness and/or brightness. | 

The applicant has now found that a specific class of azopyridane colorants have 
utility in preparing patterned cclored substrates such as colour filters The specific class of 
colorants give stable [nks with advantageous properties. As a preferred aspect of the 
present invention the applicant has surprisingly discovered certain simple pyridone dyes 
containing carboxy groups ortt o to the azo linkage have a significant advantage in terms 
of light fastness versus related ortho-sulpho analogues, with no loss in brightness. 

Therefore broadly in accordance with the present Invention there is provided a 
compound of Formula 1 

R 1 

Formula 1 



in which: 

R 1 represents H, an optionally 
A 



where: 

c Is from 2 to 6, 
R a represent N or optionally 
R 4 and R s independently represent 
R 2 represents an optionally 
X. Y and Z independently 
C^carbyl derived group; 



substituted C H carbyl derived group, or a group of Formula 



(CH 2 ) C N' R 



R 4 

Formula A 



substituted CHcarbyl derived group; and 

an optional substituent; 
substituted CHcarbyl derived group. 

represent H, an optional substituent or optionally substituted 
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M represents h or a cation 
m and n independently represent 0,1 or 2; 
with the provisos that: 
at least one of R\ R*, x, Y or 
independently as represented 
when n is 0; m is 1; X is a su 
then R 1 is other than ethyl. 




Conveniently compounds of fo 



comprises a group of formula SO a M or PO a M 2 where M is 
herein; and 

pho group para to the azo group: 2 is H and R 2 is methyl 



The azopynaones or lormma i are particular suitable for use In colour filters, 
giving very bright yellow films with good light fastness, and as components of ink-jet inks. 



mula 1 are not pyridinium pyridones 



Preferred compounds of Formula 1 are those in which: 

R 1 represents H. optionally substituted alkyl, a group of formula 
C<CH s )aiO]t(CH a ). s O]... 1 [(CH 2 ), B 0]R 6 , or a group of formula A 

R 2 represents AJkyl. Cr4so s M, 

X and Y independently represent SO s M. CO s M, PO g M 2 . S02NR 8 R 7 , CONR 8 R 7 
C0 2 R fl , COR 8 , alky], alkoxy, NR'COR*. halogen, N0 2 , NR 7 R»; 

Where R B and R 7 independently represent H. optionally substituted C^alkyl. 
optionally substituted aryl; and R 8 represents R 8 or a substituted triazinyl group- 

Z represents CN, CONfL, H or CH 2 S0 3 M; 

R 3 represents H or optionally substituted C^carbyl derived group; 
R** and R s independent^ represent halo, so a M, NR fl R 7 , OR 8 or SR 7 : 
M represents H. alkali [netal Ion, ammonium, or a quaternary ammonium cation 
(hereinafter qac); more preferably M is u T , Na T , K* or NH 4 T ; 
m, n is 0,1 or 2; 

a, - a b Is each independently 2 or 3; 

10; and 
6; 

^ least one of Ri to R B . X, Y or Z comprises a group of 
he compound of formula 1 is other than a compound of 
herein. 



b is an integer from 1 to 
c is an integer from 2 to 
With the proviso that a 
formula SO a M or P0 3 M 2 ; and 
formula ll, in or IV as described 



Preferred QAC's ar e those containing alkyl chains. More preferred QAC 
cations may be selected from one or more of the following: N.N-diethyl-N^odecyl-N- 
d^TlTM^ 1 N ' N ^ ime r^- Dc ^ dac y'-N-(dim a thylbenzyl) ammonium; N,N- 
trS y_ M^ ,d f cy, | ammoniu T : N,N-dimethy|.N.N-didodecyl ammonium; N,N,N- 
2J^k ^ K?^!. mmOT,U T : N - benzy, - N '^imethyl-N.(C 12 . 16 aikyOammonium; H- 
del^ N-hexadecy, pyridinium; N-hexa 

decy|-N,N l N-trimethylammon.um. dodecylpyridinium: N-benzyLN-dodecyl-N N . 

b,s(hydroxy e thyl)ammonium; ^dodecyl.N-bcnryl-N.N-dimsthylammonium; N-benzyl- 
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N,N-^imethyl-N-(C ia , 1B alkyl)animonium; N-dodecyl-N,N-dimethyI-N-(1-naphthylmethyl) 
ammonium and N-hexadecyhkN^imethyl-N-benzylammonlum cations. 

Suitable QAC cations may also be formed from suitable amines for example from 
one or more amines selected from; jsononylamine, dodecylamine. oetadecylamine, 
didecylamine, didodecylamlnel tetradecylamlne, hexadecylamine, mixed C^ealkylamines 
and N-benzyl amines. Preferred amines which may be used to from suitable QAC 



comprise N-C^alkyl primary 



amines, N,|Shdi-C 1>fl alkyl secondary amines and ishbenzyl 



10 



15 



20 



25 



30 



35 



amines. Particularly preferred 
More preferred 



amines comprise methyl and ethyl amine derivatives, 
compounds of Formula 1 comprises dyes of formula B : 



3Q 3 M- 



elther R 1 is other than ethyl or 
In general, preferred 



C0 2 M 



Formula B 

in which 

Z is CONH*. CN or H 

R 1 Is optionally substituted C 2HJ alkyl (preferably hydroxy substituted) or a glycol 
group (for example . CH 2 CH 2 CCH 2 CH 3 or CH 2 CH 2 OCH 2 CH 2 OH); 

with the proviso that if 1 he SO a M group is in the 4 position of the benzepe ring then 

z is other than H. 

impounds of the invention are those which give particularly 
bright yellow films and prints, and are easily syntheslsed from readily available 
intermediates Solubility In an aqueous ink is also desirable, hence compounds of formula 
1 comprise at least one SO<,h| or PO a M 2 group, comprise substituent (e,g, R 1 ) of C e (or 
less) carfcylOerived groups. To improve solubility optionally R 1 comprises at least one 
PEG anc|/or OH group. 

Compounds of the present invention can be prepared by analogy to any of the 
methods known In the art, for e xample GB 1,271,226 (ICI), 

According to a further aspect of the present invention there is provided an ink 
comprising a solvent (preferab y water) and at least one colorant of Formula (1): 

When In the formulae lereln there is a list of labels (e.g, Ar 1 and Ar 2 ) or indices 
(e.g. 'n') which are said to represent a list of groups or numerical values, and these are 
said to be "Independent in each case 11 this indicates each label and/or index can represent 
any of those groups listed: ir dependency from each other, independently within each 
repeat unit, independently wihin each Formula and/or independently on each group 
which is substituted; as apprc prjate. Thus in each of these instances many different 
groups might be represented fc>7 a single label (e.g. Ar 1 ). 

i 
i 
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The term "halo' as used herein signifies fluoro, chloro, bromo and iodo. 
The terms 'optional substituent 1 and/or 'optionally substituted' as used herein 
(unless followed by a list of other substituents) signifies the one or more of following 
groups (or substitution by these groups): carbaxy, sulpho, phospho, formyl. hydroxy, 
amino, imino. nitrilo, mercapio, cyano, nitro, halo and/or combinations thereof. These 
optional groups include all ciernically possible combinations in the same moiety of a 
plurality (preferably two) of ;he aforementioned groups (e.g. amino and sulphonyl if 

dlrecily aitacnea xo each other represent a sulphamoyl radical), 

The term 'carbyhteriv ad' as used herein denotes any monovalent or multivalent 
organic radical moiety whjcr comprises at least one carbon atom either solely (e.g. 
-C^C-) or optionally comblnsd with at least one other non-carbon atom (e.g. alkyl, 
carbonyl etc.). The non-carban atam(s) may comprise any elements other than carbon 
(including any chemically pa sible mixtures or combinations thereof) that together with 
carbon can comprise an organic radical moiety. Preferably the non-carbon atom is 
selected from at least one hvdrogen and/or heteroatom, more preferably from at least 
one: hydrogen, phosphorus, halo, nitrogen, oxygen and/or sulphur, most preferably from 
at least one hydrogen, nltrogek oxygen and/or sulphur. Carbyl-derived groups include all 
chemically possible combinations m the same group of a plurality (preferably two) of the 
aforementioned carbon and/6r non-carbon atom containing moieties (e.g. alkoxy and 




2 o cgrbonyl if directly attached to 



each other represent an alkoxycarbonyl radical). 
Preferably 'carbyl-derived' moieties comprise at least one of the following carbon 
containing moieties; alkyl, alkoxy, alkanoyl, carboxy, carbonyl. formyl and/or combinations 
thereof; optionally in combination with at least one of the following heteroatom containing 
moieties: oxy, thio, sulphinyl, iulphonyl, amino, imino, nitrilo and/or combinations thereof. 

The term 'hydrocarbyl' as used herein (which is encompassed by the term 'carbyl- 
derived') denotes any radical moiety which consists only of at least one hydrogen atom 
and at least one carbon a ;om. A hydrocarbyl group may however be optionally 
substituted. 

More preferably 'hydiocarbyl derived' moieties comprise one or more of the 

■Pieties: alkyl, aryl, alkaryl and/or combinations thereof. The 
term 'aryl' as used herein sij nifies a radical which comprises an aromatic hydrocarbon 
ring, for example phenyl, naphthyl, anthryl and phenanthryl radicals. The term 'alkyl' or its 
equivalent (e.g. 'alk') as used herein may be readily replaced, where appropriate, by 
terms denoting a different degree of saturation and/or valence e.g. moieties that comprise 
double bonds, triple bonds, aild/or aromatic moieties (e.g. alkenyl, alkynyl and/or aryl) as 
well as multivalent species attached to two or more substituents (such as alkylene). 

Any radical group mentioned herein as a substituent refers to a monovalent radical 
unless otherwise stated. A group which comprises a chain of three or more atoms 
signifies a group In which the Ahaln may be straight or branched or the chain or part of the 



so following carbon containing m 
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chain may form a ring. For 
rvpropyl and Isopropyl; butyl 
an alkyl group of three or morfe 
number of certain atoms is 
signifies an alkyl group havin( 
of Formulae 1 and 2 may be 
alkyl groups are a- branched 



example, an alkyl group may comprise: propyl which includes 
vjhich includes n-butyl, seobutyl, Isobutyl and tert-putyl; and 
carpon atoms may comprise a cycloalkyl group. The total 
specified herein for certain substituents, for example alkyl, 
from 1 to n carbon atoms. Preferred alkyl groups In dyes 
branched or straight chain and preferred branched chain 
groups. 



iilkyl 



_ Advantageously the optional substituents and/or carbyl derived groups which may 

be present in Formula 1 herein may be each independently selected from: fcarboxy. 
io sulpho. phospho, nitro. bromQ. chloro fluoro, a|kyl (especially C M g|kyl) alkoxy (especially 
C^alkoxy). hydroxy, sulphprnoyl, amine (especially -NHR n and NR'Ar), mercapto, 
k thioalkyl (especially C 1M thioal|yl), cyano, ester (especially OCOR B or COOR") and amide 
I (especially CONHR" and NHCpR' 1 ); 

where R B is H or optionally substituted C^atkyl (especially H or C^alkyl) and Ar is 
X5 an optionally substituted arorratic ring (especially a benzene ring). 

More preferred optional substituents and/or carbyl derived groups in Formula 1 are 
selected from SO a M, CO a M. F'O a M a , CI. Br. F. OH. C M a|kyl. C^alkoxy, CONM2, S0 2 NH*, 
OCO(C H qlkyl)i COO(C H alky|), NHAr and NHCCHC^alkyl), where M gnd Ar are as 
defined herein. 

20 Certain compounds ar d/or moieties therein (such as repeat units), which comprise 

the present invention may exist in many different forms for example at least one form 
from the following non-exha jstive list: salts (e.g, with organic and/or inorganic acids 
and/or bases including acic and/or base addition salts); isomers, stereoisomers, 
enantjomers, diastereoisome 's, geometric isomers, tautomers, conformers, zwltterions, 
25 forms with regio-isomerlc substitution, jsotopicatly substituted forms, polymorphs, 
^ polymeric configurations, taclic forms, interstitial forms, complexes, chelates, clathrates, 
P Interstitial compounds, non-stoichiometric complexes, stoichiometric complexes, llgand 
complexes, organometallic complexes, solvates, isotopic forms, mixtures thereof and/or 
combinations thereof within the same species. The present invention preferably 
30 comprises all such forms 0 compounds, polymers, moieties therein, any compatible 
mixtures thereof and/or any c ombinations thereof, which comprise the present invention, 
preferably those which are effective in UP and/or colour filters. 

Salts of Formula 1 may be formed from one or more organic gnd/or inorganic 
bases. Preferred salts of Formula 1 are soluble in water. 
35 The inks preferably contain from 1 to 10, more preferably from 1 to 6, especially 

dye of Formula 1. 

1 are preferably soluble in water, However, they may be 
modified to be soluble in organic solvents by use of a QAC as the oounterion, where QAC 
is as hereinbefore defined. 



from 1 to 3, more especially 1 
The dyes of Formula 
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(reel, green, blue) colour filter, 



8 



The dyes of Formula 1 may be prepared by any suitable method Known in the 
prior art. 

The Ink may contain f jrther dyes other than those of Formula 1, for example to 
modify the colour or brightnes ; of the ink. 

The dye could be used individually as part of a YMC (yellow, magenta, cyan) 
colour filter, or mixed with ancther dye or dyBs as the red or green component of an RGB 

The arrangement of pixels could be any of those known in 




15 for forming film coatings, that 



and the filters would be suitable for displays, especially 
devices, 

gives filters with very good fastness properties and brighter 



the art (stripe, mosaic, delta 
LCD's, and solid state imaginj 

Use of the above dyes 
than those in the prior art. 

The dyes may also be used in an inK-Jet printing ink to give bright yellow prints 
with good fastness properties. 

It is another object of tie present Invention to provide improved inks for processes 

overcome some or all of the disadvantages of the prior art 
as discussed above, as well s s products made and coated by processes using such inks 
(in particular colour filters). 

Therefore according to another aspect of the present invention, there is provided 
an Ink containing a dye of Formula 1 for use in any process for preparing a patterned, 
cross-linked, polymer, film costing on a substrate. 

It is particularly prefe rred that the inks of the current invention are used in 
processes to manufacture a :olour filter. These processes may comprise or consist of 
steps known In methods for producing colour filters (wjth colorants other than the novel 
cojorants of the present Invention). Such processes are well known in the art and include 
various printing, photolithographic, photographic, electrodeposition, laser ablation and 
thermal transfer processes. Examples of suitable processes are described below and in 
the following references, but il is to be understood that the Invention is not limited to theses 
processes : 

"Reliability Improvements of D|chromated Gelatin Color Filters for TFT-LCD's", A. 
Endo, E. Hirose, T. Sato, S. Ctera, N. Chiba. Polym. Mater. Sci. Eng., iggo, 63, 472-6. 

"Process and Materia for Color Filter Preparation in Liquid Crystal Display", H. 

Aruga, J. Photopolym. Sci. Technoi.. iggo. 3, g-16. 

"Color Filter for LiquM Crystal Display", S. Okazakl. Trans. Inst. Electron. Inf. 
Commun. Eng., Sect. E, 1988. E7i, 1 077-9. 

P. Gregory, Chapter :> "Micro Color Filters" in "High-Technology Applications of 
Organic Colorants", Kluwer Academic/Plenum Publishers, 1991. 

"Color Filters for LCDs'. K. Tsuda. Displays, 1993, 14, 115-24. 

for Active Matrix Liquid Crystal Display Color Filter, K. 



"Printing Color Filter 



Mizuno, s. Okazakl, Jpn. J. Abpl Phys., Part 1, 1991, 30, 3313-17. 
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It will be appreciated 
dyes, the processes described 
modification to allow the use 
the colorants described are 
be used by modification of th 



9 



BP 661350 (=US 5.60J ,091) (Nippon Shokubai) 
gp 833503 (Nippon Shjokuba)) 



that where the colorgnts described are not water soluble 
may not he suitable for. or may need appropriate 
of, colorants of the present invention. Alternatively, where 
solvent soluble dyes, colorants of the present Invention may 
r solubility in organic solvents through appropriate choice of 



the counter Ion as described previously. 

A typiqal process in which a dye of th© present invention mqy be used comprises 
the steps of: 

(a) applying to the substra ;e simultaneously and/or sequentially in any order; 

able precursor(s) for one or more crossMinked polymer(s); 



(i) one or more crossHinh 

(ii) optionally one or mcjre separate cross-linker(s) capable of cross-linking the 
preqursor(s) for the polymer(s|; and 

(iij) one or more coloran|t(s) of Formula (1) optionally with one or more other 
colorant(s); 

(b) optionally patterning one or more non cross-linked film(s) of component (i): 
component (ii); component (il ) and/or mixture(s) thereof, optionally before application of 
further components; and 

(c) initiating cross-linking the mixture of components (i); (ii) in situ, to form an 
optionally patterned, cross-linked polymeric film coating on the substrate. 

Preferably the applicatian method in step (a) comprises applying an ink comprising 
both components (I) and (|i). 
A process for which 



Other suitable printing 
[e.g. described in JP-A- 



printing (e.g. as described 
typographic InK imaging pins' 



to the substrate comprise one 
1 ) print onto the substrate 
precursor which is thermally 



he present Invention is particularly suitable is a printing 
25 process, especially an Ink-jet printing (UP) process. 

Preferably the printing process used is thermal or plezo UP, The principles and 
procedures for ink jet printing are described |n the literature far example in High 
Technology Applications of Orjganic Colorants. P. Gregory, Chapter 9 ISBN 0-306-43637- 
X. 



methods comprise: flexographic printing; off-set printing 
0(98)^088055 (Sumitomo Rubber)] lithographic printing; 



gravure printing; intaglio prin Irig: dye diffusion thermal transfer; screen and/or stencil 



in WO 97-048117 (Philips Electronics)] and/or using 
e,g, as described in WO 97-002955 (Corning Inc,)]. 



Preferred methods of applying the polymer precursor and colorant of Formula (1) 



ar more of the following. 

(advantageously by UP) a mixture comprising the polymer 
:ross«|jnkable and the colorant; and thereafter curing the 
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(e.g. as described In the applicant's co-pending application GB 



mixture in situ 

9824818,0). 

2) Apply to the substrate a polymer precursor which is an anionic colourable 
photosensitive resin, and then exposing the resin to UV light via a mask to either make 
the exposed portions, which correspond to the pixels accept colorant; or harden the resin 
at the exposed portions, which correspond to the black matrix, to make it resistant to 
colorant; and print onto the resin (advantageously by UP) a solution of the colorant, [e.g. 




as described In EP 0703471 (C anon)]: 

An additional method of applying the ink is by a photolithographic process. This 
may involve eithen 

1) Apply to a substrate a polymer precursor which is an anionic colourable 
photosensitive resin; and thei expose the resin to radiation (e.g. UV light) through a 
patterned mask, develop th« substrate to remove unexposed portions of the resin, 
optionally heat to further set the resin, then dip the substrate into an aqueous solution of 
the colorant, [e.g. as described in US 5,190,845 (Nippon Kayaku)] 

ink containing a photosensitive resin and the colorant; and 



2) Apply to a substrats ar 



then expose the resin to radistion (e.g. UV light) through a patterned mask, develop the 



substrate to remove either the 
heat to further set the resin [e, 
3) Apply to a substrate 
thermally cross-linkable resin 
this coloured film; expose the 
patterned mask; develop the 
portions of the photosensitive 



exposed or unexposed portions of the resin and optionally 
3 as described in EP 564237 (Mitsui Toatsu)] 
a non-photosensitive Ink containing the colorant and a 
then apply an ink containing a photosensitive resin over 
photosensitive resin to radiation (e.g. UV light) through a 
substrate to remove either the exposed or unexposed 
resin and the corresponding portions of the coloured film 



beneath, heat to thermally dijre the coloured polymeric film and optionally strip the 
photosensitive resin thatrema ns [e.g. as described in US 5,176,971 (Kyodo Printing) and 
WO 88/05180 (Brewer ScjencS Inc.)] 

In (1) the photosensitive resin may be either a natural polymer such as gelatin or 
casein which has been pho oscnsitised by the addition of for example ammonium 
dichromate, or may be a synth stic polymer. 

In (2) and (3) the phc toseneitive resins used may be of either the positive or 
negative type, in the positive^ type, the solubility of the resin in a developing solution 
increases on exposure to radation; in the negative type the solubility of the resin in a 
developing solution decreases on exposure to radiation. 

In the laser ablation nethod, an ink containing the colorant and a (optionally 
thermally curable) non-photosensitive resin Is applied to the substrate, then portions of 
the substrate are irradiated witi a laser beam to selectively remove the ink in those areas 
through vaporisation and the remaining ink is optionally heated to thermally cure the resjn 
[e.g. as described in JP1 0274709 (Sekisui Chem Ind.)] 
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In these processes the 
method including spin-coating 
electrospray, 

The process of the present 
optionally transparent films 
which are not transparent, 
preparing polymeric film coatitjigs 



11 



Inks may be applied to the substrate by any known coating 
bar-coating, dip-poating* curtain-coating, roller^coating and 



invention can be used to give optionally patterned, 
coatings on substrates in general, including substrates 
Accordingly the present invention includes a process for 
for substrates in general not just colour Alters, 
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The cross-linked polynferic film coating may be formed on a substrate to which the 
coating will bond, adhere, absorb or fuse. Preferably (e.g. If the process of the present 
Invention is used to manufacture a colour filter) the substrate is transparent, suitable 
transparent substrates include glass; plastics films and plates such as those of 
polyvinylalcohol, polyester, polyvlnylchloride, poiyvinylfluorlde, polycarbonate, 
polystyrene, po)yamide or polyimide. The substrate may be flexible or may be a flat panel 
(e.g. as used in many LCD dis plays). A preferred substrate is glass. 

The sgfcstrates may >e pre-treated to Improve bonding, adhesion, absorption, 
fusion or spreading of the cress-linked polymeric coating on the substrate. Suitable pre- 
treatments include plasma stching in which the substrate is placed in an oxygen 
atmosphere apd subjected o an electrical discharge or application of an adhesion 
promoter such as a silane. 

An ink suitable for manufacture of g colour filter according to the present invention 
may be made by any method known in the art and comprise: one or more colorant(s) of 
Formula (1), one or more solvents and optionally other formulating agents. The inks may 
in addition contain precursor s) for crossHlnked po|ymer(s), one or more cross-linker(s) 
capable of cross-linking the precursor(s), optionally one or more non cross-linkable 
po)ymer(s) for improving the film-forming ability of the inks or the properties of the final 
films and (as appropriate for chemically or photochemically initiated systems) either a 
radical saurpe, a photopolymerisation initiator or a dissolution Inhibitor. An ink coloured in 
one of the desired colours ;an be produced with dyes of the present invention and 
optionally one or more other colorants, typically either yellow, green or red. 

Preferably the option ally patterning method in step (b) of the process of the 
electromagnetic radiation, more preferably UV radiation, 
r filter the pattern formed may comprise of a multiplicity of 
on a transparent substrate via a single pass Ink-jet printing 
Optionally, the transparent substrate has previously been subdivided into 
discrete pixel regions by any method known in the art (for example formation of a black 
matrix by photolithography). 

The steps of the process of the present invention described herein may be 
followed for each of the desi -ed colours to form a multi-colour optical filter structure so 
that the filter structure finally comprises the transparent substrate and a single layer of 



present Invention uses 
Optionally to produce a coioi 
discrete filter regions (pixels) 
process 
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differently coloured pixels arrajnged in triads or In any desired groups, each consisting of a 
predetermined number of diffe rently coloured pixels. 

The inks of the presert invention are particularly useful for forming the green and 
red pixels of an additive (ree , green and blue [RGB]) colour filter and for forming the 
yellow pixels of a subtractjve (yellow, magenta and cyan [YMC]) colour filter. 

A further aspect of th a Invention provides a process for printing an image on a 
substrate comprising applying thereto an ink according to another aspect of the present 
invention preferably by printing more preferably by means of an Ink jet printer, preferably 
the ink comprises solvent (prsferably aqueous) and a dye of Formula (1) as described 
herein. 

The ink jet printer preferably applies the ink to the substrate in the form of droplets 
which are ejected through a small nozzle onto the substrate, preferred Inkjet printers are 
piezoelectric ink Jet printers and thermal ink Jet printers. In thermal ink jet printers, 
programmed pulses of heat ars applied to the ink in a reservoir (e.g. by means of a resistor 
adjacent to the nozzle) thereby causing the ink to be ejected in the form of small droplets 
directed towards the substrata during relative movement between the substrate and the 
nozzle. In piezoelectric ink je : printers the oscillation of a small crystal causes ejection of 
the ink from the nozzle. The term ink-jet printer denotes any device which could use an MP 
technique to produce an image i, 

A further aspect of the present invention provides a substrate which has applied 
thereon an ink of the present nventlon as defined herein and/or which has been prepared 
by the process of the present i wention also as defined herein. 

The substrate, which i ; optionally transparent, preferably comprises plastic, metal, 
glass, paper, an overhead projector slide and/ora textile material. More preferably for a 
colour filter the substrate js gluss. Preferred textile materials for ink jet printing are cotton, 
polyester and blends thereof When the substrate is a textile material the process for 
printing an Image thereon according to the invention preferably further comprises the step 
of heating the resultant printed textile, preferably to a temperature of 50°C to 250°C. 

According to a further feature of this invention there js provided a colour filter 
comprising red, green and bluk filter elements, or yellow, magenta and cyan filter elements, 
and comprising a coloured fcross-ljnked polymeric coating on a transparent substrate 
prepared by the processes described in the present invention. 

A further feature of t|e invention comprises a display containing a colour filter 
prepared according to the prekent invention. 




A further feature of the present invention is a cartridge suitable for use in an ink jet 
printer containing an ink according to the invention, Also there Is provided an ink jet 
printer containing an ink according to the invention. 
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The colorants of the 
form particularly good green 
Such compositions are 

For the purposes of 
denotes perceptible and/or 
herein includes a|l dyes a 
substantially in that part of the 



piesent i 



invention may fee particularly good yellow dyes which 
cblorants when combined with a further cyan dye or pigment, 
partict iarfy useful to produce a green colour filter 

he present invention the term ''colorant" as used herein 
aiflnissive materials. The term "perceptible material" as used 
pigments and denotes materials which absorb radiation 
electromagnetic (EM) spectrum which encompass the infra 
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red (IR); visible and/or ultravi&let (UV) regions, preferably in a region where the radiation 
wavelength [M is from about 200 nm to about 800 nm, more preferably In the visible 
region which Is detectable by the normal, unaided human eye. The term "emissive 
materia)" as used herein denotes g material which is capable of emitting radiation, 
preferably EM radiation, more preferably radiation in the IR, visible anc|/or UV regions of 
the EM spectrum. Examples af emissive materials comprise fluorescent, phosphorescent 
and/or radioactive materials, 

Therefore broadly in Another aspect of the present invention there is provided a 
coloured composition compri sing a compound of formula 1 or 2 (as described herein) 
together with one or more qyan or green dye(s) and/or one or more cyan or green 
pigments(s). 

Preferably the cyan or green dye comprises a water soluble metal 
phthalocyanine, more prefers sly 3 copper, zinc, aluminium and/or nickel phthalocyanine. 
Most preferred cyan or green dyes comprises those of the following formula : 



cup. 



in which: 

T independently represents the same as given for X or Y compounds of formula 1 , 
preferably H, alkyl. alKaxy, cc 2 M, so 3 M; 

V represents CO a M, S D S M or PO a M a . especially meta-CO a M 

x and y independently represent from 0 to 4, preferably from 1 to 3; and 

x + y is from 3 to 5, preferably 4; 

where M is as given herein for compounds of Formula 1 herein. 

Where the cyan or grsen colorant is a pigment, preferred pigments include c,L 
Pigment Green 7 and CJ. Pigment Green 36. 

The colorants of the present Invention may giso be used as shading components 
in combination with red, magenta and/or orange colorants to produce good red colorants 
which are useful for producing a red colour filter. 
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Therefore, broadly in 
coloured composition cornpr 
together with one or more rep 
pigments )]. 

It is also to be understood, 
and/or plgment(s)]. other than 
the purpose of adjusting the 




another aspect of the present invention there is provided a 
sing a compound of Formula 1 (as described herein) 
magenta and/or orange co|orant(s) , [e.g. dye(s) and/or 



that one or more further yellow colorant(s) , [e.g. dye(s) 
those of the current invention, may be present in the ink for 
or enhancing the fastness properties of the Ink and the 



shade 



resuirant film or image produced using the ink. 

Apart from the colorarjts of the present invention of formula 1 and 2, Inks, colour 
niters and processes of the pVesent invention may comprise further colorants to form a 
colorant mixture. j 

The further coiorants (as well as colorants of the present Invention) are preferably 
compatible with the resultant <:ross-|jnked polymer coatings, j F e. the resultant cured films 
have high transparency. Where the colorant is a dye, preferably the cojorant is insoluble 
in organic solvents and soluble jn water, for example the colorant may contain sulpno, 
phospho or carboxy groups. 

If the colorant used Is not soluble in the solvent used for the ink, the colorant Is 
preferably present as a fine dispersion, prepared by for example milling the colorant In a 
solvent in a horizontal shaker In the presence of glass or metal beads and a dispersant. 
Suitable dispersants may comprise an anionic type (for example lignosulphonates and 
other sulphonated aromatic sbecies) or a non-ionic type (for example alkylene oxide 
adducts). 

Useful classes of furjher colorants include azos (including metallised azos), 
anthraquinones. phthalocyarjjnes, perylenes, quinacridones, diketopyrrolopyrroles, 
pyrrolines, thiophenedioxides, trlphenodioxazines, methines, benzofuranones' 
benzodifuranones. coumarins. indoanflines. benzenoids, xanthenes. triphenylmethanes, 
nitres, nitrosonaphthols, phenelzines, solvent soluble sulphur dyes, quinophthalones, 
pyndones, aminopyrazoles pyrollidines, pyrroles. styrylics. maleimides 
triphenazonaphthylamines, styryls. dithienes, azomethines, cyanines. indanthrones' 
benzimidazoiones, fsoindoiinones, isoindollnes and azoics. 

The Colour Index International lists suitable dyes and pigments for use as further 
colorants such as acid dyes direct dyes, basic dyes, reactive dyes, solvent dyes 
disperse dyes and pigments and further examples of acid dyes are given in the Colour 
Index, 3rd Edition. Volume 1, (sages 1003 to 1561, further examples of direct dyes are 
given .n Volume 2. pages 2005 to 2478, further examples of basic dyes are given in 
Volume 1, pages 161 1 to 16B8\ further examples of reactive dyes are given in Volume 3 

f a S!c 33 f 1 tD 356 °' fUrth6r eX f mp,6S ° f so,vent dyes are 9 |ven ln Volume 3. pages 3563 
to 3648. further examples of d sperse dyes are given in Volume 2, pages 2479 to 2742 
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and further examples of pigments are given in Volume 3 pages 3267 to 3390,. These 
colorants are included herein py reference. 

herein, generally preferred colorants are pjgments;or dyes 
which aid the solubility of the dye(s) in liquid media used in 
solubility of the dye(s) in the final cross-linked polymer 



Subject to the proviso*; 
which have substituent group 
the process or which aid the* 



matrix. 

Preferably in one aspdct of the present Invention there comprises an ink effective 



10 



is 



20 



25 



30 



for UP, the (nk comprising: 

(a) from 0.01 to 30 parfs of an IJP-effective compound of Formula (1); and 

rts of a liquid medium or a low melting point solid medium; 
and the number of parts of (a) t (b)-100. 
component (a) is preferably from 0,1 to 20, more preferably 
rorn 1 to S pqrts. The number of parts of component (b) is 



(b) from 70 to 99,9g ps 
wherein gll parts are by wBigb 

The number of parts of 
from 0,5 to 15, and especially 



include water, a mixture of water and a water misclble 



preferably from 99.9 tp BO, more preferably from 99.5 to 85, especially from 99 to 95 parts. 

When the medium is a liquid, preferably component (a) is completely dissolved in 
component (b). Preferably conponent (a) has a solubility In component (b) at 20°C of at 
least 10%. This allows the preparation of concentrates which may be used to prepare more 
dilute inks and reduces the chance of the colorant precipitating if evaporation of the liquid 
medium occurs during storage. 

Preferred liquid media 
organic solvent. 

When the medium comprises a mixture of water and an organic solvent, the weight 
ratio of water to organic soiveni is preferably from 99:1 to 1:99, more preferably from 99:1 to 
50:50 and especially from 95:5 to 80:20, The liquid medium may comprise water and 
preferably two or more, more preferably from 2 to 8 r water-soluble organic solvents. 

The water-miscible organic solvents) may comprise any of the following and/or 
mixtures thereof: C^-alkanolsL preferably methanol, ethanol, n-propanol, isopropano), 
n-butanol, sec-butanal, tert-buteinof, n-pentanol, cyclopentanal and/or cyclohexanol; amides, 
preferably linear amides, for example dimethylformamicje and/or dimethylacetamids; 
ketones and/or ketone*alcoho|« , preferably acetone, methyl ether ketone, cyclohexanone 

er-mlscible ethers, preferably C^ethers, tetrahydrofuran 
and/or dioxane; dio|s, preferably alkyiene glycols containing a C r C 8 alkylene group; more 
preferably C 2 . ia dioIs (for exanple pentane-1,5-diol, ethylene glycol, propylene glycol, 
butylene glycol, pentylepe glycol, hexylene glyqoQ; thioglycols preferably thiodiglycol; ollgo- 

example diethyiene glycol. Methylene glycol, polyethylene 
glycol and/or polypropylene glydol); triols, preferably glycerol and/or 1.2,8-hexanetrlol; lower 
alkyi glycol and po|yg|yco| ethers, preferably C^alkyl ethers of diols or monoC M alkyl 
ethers of C 2 , 12 diols; {for cj^n^P 1 © 2-methoxyethqnol, 2-(2-methoxyethoxy)ethanol, 

2-(2-butoxyethoxy)ethanol, 3-butoxypropan-1-ol, 



2-(2-ethoxyethoxy)ethano|, 
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2-[2-(2-methoxyethoxy)emoxylethanol, 2-[2-(2-ethoxyethoxy)ethoxy]ethanol and/or 
ethyleneglycol monoallyl e^er}; cyclic amides, preferably optionally substituted 
pyrrolidortes (for example i-pyrrolidone, N-methyl-2^pyrrolidone t N-ethyl-2-pyirolidone 
caprolactam and/or 1.3-dimethylimldazoljdone); cyclic esters, preferably caprolactona; 
sulphoxides. preferably dimethM sulphoxide and/or suipholane. 

More preferred water- joluble organic solvents are selected from: cyclic amides (for 
example 2-pyrroHdohe, dirnetryl pyrroiidone, N-methyl-2-pyrro|idone, N-ethyl-2-pyrro|idone 
N-(*-hyqroxyeinyi;-i!-pyrro|idcne and mixtures thereof.); diols, (for example 1,5-pentane 
d«o|, ethyleneglycol, thiodlglycol. diethyle n eg|yco| and triethyleneg|yco|); c^alkyl ethers of 
dlois (for example 2-methoxy.2-ethoxy^ethoxyethano0; C^-a|ky| mono ethers of C M - 
alkylene glycols; q^-alKyl nopo ethers of poly(C M -alkylene glycols); and mixtures 
thereof. 

A preferred liquid medium comprises: 

(a) from 75 to 95 parts wat ar; and 

(b) from 25 to 5 parts in tol a| of one or more solvents selected from: 
diethyiene glycol, 2~pyrrolidone, thiodigiycol, N-methylpyrrolidone, cyciohexanol, 
caprolactone, caprolactam and pentane-1 ,5-diol; 

Where the parts are by veight and the sum of the parts (a) + (b) =• 100. 
Another preferred llquic medium comprises: 
from 60 to 80 parts wat ar; 
from 2 to 20 parts diethylene glycol; and 

from 0.5 to 20 parts in 1 3ta| of one or more solvents selected from: 
2-pyrrolidone, N-meth yipyrroiidone, cyciohexanol, caprolactone, caprolactam 
pentane-1 ,5.diol and thiodiglycil: M ' 

where the parts are byiejght and the sum of the parts (a) + (b) + (c) = 100 
Examples of further Ineffective media for Inks of the present inv/ention comprise a 
mwure of water and one o, more organic solvents are described in US 4,963 169 
US 4,703.1 13, US 4,626.284 aL EP 0425150-A. 

When the liquid mediu ti comprises an organic solvent free from water, (i.e. | e55 
than 1 % water by weight) the Solvent preferably has a boiling point of from 30- to 200°C 
more preferably of from 40- tc 150»C, especially from 50 to 126-C, The organic solve* 
may pe water-immiscible, watjr-miscipie or a mixture of such solvents. Preferred water- 
misqble organic solvents comprise any of those described above and mixtures thereof 
Preferred water-Immiscible solvents comprise aliphatic nydrocarbons; esters (for 
example e hyl acetate) chlorinated hydrocarbons (for example dlchloromethane) 
(for example diethyl ether) and mixtures thereof. 

it cr^T 9 " ! iqUW me * Un C ° mPriSeS 3 ^immiscible organic solvent, preferably 

Tr ( ' 3f 6XamPle 3 C, ^ IKan0l) tQ eflhance ^e solubiHty of the 

dye m the l.quld med.um. It especially preferred that where the liquid medium is an 




(a) 
(b) 
(c) 
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organic solvent free from water it comprises a ketone (especially methyl ethyl ketone) 
and/or an alcohol (especially 3 C M alkano|, more especially ethanol or propanol). 

The organic solvent free from water may be a single organic solvent or a mixture 
of two or more organic solvents. |t is preferred that when the medium is an organic 

mixture of 2 to 5 different organic solvents. This allows a 
medium to be selected which gives good control over the drying characteristics and 
storage stability of the ink. 
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Ink media comprising 



an organic solvent free from water are particularly useful 



where fast drying times are required and particularly when printing onto hydrophobic and 



non-absorbent substrates, for 
Preferred low melting 



example plastics, metal and glass, 
solid media have a melting point in the range from 60°C to 
125°c. suitable low melting point solids include long chain fatty acids or alcohols, 
preferably those with C 1a . 24 eh&ins, and sulphonamides. The dye of Formula (1) may be 
dissolved in the low melting point solid or may be finely dispersed in it. 

The ink may also con ajn additional components conventionally used in inks for 
UP, for example viscosity an i surface tension modifiers, corrosion inhibitors, blocfdes, 
kogation reducing additives ar d surfactants which may be ionic or non-ionic. 

In a further aspect of the present invention there is provided a general purpose ink 
optionally for use in preparing a colour filter, the ink comprising a fluid medium, and one 
or more colorant(s) of Formuls 1 herein. The precursor(s), cross-ljnker(s) and colorant(s) 
are as defined previously, 

Preferably Inks accord ng to the invention are prepared by mixing together (i) a 
solution of a dye(s) and option ally water. 

The amount of dye and solvent contained in the ink will vary according to the 
depth of shade required, Typically, however, the ink will comprise 

(a) from 0.5 to 15 parts, more preferably o.a to 10 parts, especially 1 to 8 parts In total 
of one or more dyes of Formula. (1); 

(b) from 0 to go parts, more preferably from 50 to 80 parts of water: and 

(c) from 0 to 90 parts, more preferably 0 to 60 parts of one or more water misq'ble 
organic soivent(s); and 

(d) other ingredients from C to so parts, more preferably 0 to 30; 

where all parts are by v /eight and the total number of parts of (a) + (b) + (c) + (d) 
add up to 100, 

The weter-mlscible so vent may be one or more of those described herein, 
preferably with a solubility In water at 20°C of more than S0g/|. 

Instead of parts (b) and (c) [the water and water^miscible organic solvent(s)] the 
ink may comprise one or more water-immiscible organic solvents). 

Suitable water-immlscifc |e organic solvents include aromatic hydrocarbons, e.g. 
toluene, xylene, naphthalene, tetrahydronapnthalene and methyl naphthalene: chlorinated 
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aromatic hydrocarbons, e,g 
bromonaphthalene; esters, 
benzoate, benzyl benzoate. 



phenoxy butgnol; ethers ha<\ 



thereof 

The water-Immiscible 

50g/|. 

A further feature of 1 
dissipatable polymer and a 
water-dissipatable polymers 



18 



+ 




chlorobenzene, fluorobenzene, chloronaphthalene and 
p.g. butyl acetate, ethyl acetate, methyl benzoate, ethyl 
butyl benzoate, phenylethyl acetate, butyl lactate, benzyl 
lactate, diethyleneglycol diriropionate. dimethyl phthalate, diethyl phthalate, dibutyl 
phthalate, dl (2-ethylhBxyl) fjhthalate; alcohols having six or more carbon atoms, e.g. 
hexanol. octane!, benzyl alcohol, phenyl ethanol. phenoxy ethanol. phenoxy propanol and 

ing at least 5 carbon atoms, preferably ethers, e.g. 



anisole and phenetole; nitrocellulose, cellulose ether, cellulose acetate; low odour 
petroleum distillates; turpentine: white spin'ts; naphtha; isopropylbiphenyl; terpene; 
vegetable oil; mineral oil; essential oil; and natural oil; and mixtures of any two or more 



solvent preferably has a solubility in water at 20°C of up to 



the invention provides a composition comprising a water- 
iye of Formula (1). in these compositions the preferred 
hnd dyes are as described In following published patent 
application (Avecia case reference in brackets): WOS5/34204 (SMC 40116X) and the 
following of the applicant's ^o-pending patent applications (Avecia case reference in 
brackets): PCT/GB99/00785 (SMC 60286); PCT/GB99/00784 (SMC 60287V 
PCT/GB99/00783 (SMC stasS); GB 9824818.0 (SMC 60324); GB 9827690 0 
(SMC 60330); GB 9627894.8 (SMC 60331); and GB 9914446.1 (SMC 60365), These 
applications are hereby incorporated by reference, 

such compositions msiy be dissipated in water and optionally mixed with further 
ingredients to give an ink, for example with one or more organic solvents. 

The other ingredients may comprise one or more formulating agents 
conventionally used in inks fir example to improve the solubility of colorant in the Ink 
and/or to improve the flow anfa handling properties of the ink. Thus for example the Ink 
may comprise ope or moral humectant(s): Theological agent(s) [such as viscosity 
modtfier(s) and/or surface tension modifier^), for example wax(es) (e.g. beeswax) 
and/or clay(s) (e.g. bentonitell; corrosion inhibitors), bjocides (such as those available 
commercially from Avecia Linked under the trade name Proxel GXL or from Rohm and 

^Tw^™ - nam l KaMl0n); fun 9 ic We(s); kogation reducing additives; |R 
absorbers (such as that available commercially from Avecia Limited under the trade 
ne.me Projet 900NP); fluorescent brfghtener(s), (such as C.L Fluorescent Brightener 179)- 
and surfactant(s) (which may be ionic or non-ionic and include surface active agent(s) 

e™.1 a9Snt i n and/ ° r e T ,Sifier(s > su <* ^ those described in McCutcheon's 
Emulslfiers and Detergents 19 56 International Edition or in Surfactants Europa a« Edition 
1996 each of which is incorporated herein by reference). 
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# 



The ink may also comprise 
improve light and heat fastn4 ss 
additives include: 
phenylbenzotriazole: 4-hydroJcy 
complexes of thioc^rbamic a 
30% to 60% by waight of 
Additives on the Photostabllity 



19 



radical scavengers and/or UV absorbers to help 
of the Ink and resultant colour filter. Examples of such 
2-hyc|roxy-4-mBthQxy-'5-su|fobenzophenone; hydroxy 
TEMPO and transition metal complexes (such as nickel 
©ids). These additives are used typically in an amount from 
he colorant, and are further described in 'The Effect of 
of Dyed Polymers". Dves and Pigments. 1997. 33(3) f 173* 



10 



15 



20 



25 



30 



35 



from 4 to 1 1 . 



196 and JP-A- 04-240603 (Ni )pon Kayaku). 

For gn aqueous ink, tie Ink preferably has a pH from 3 to 12, more preferably 
The pH selected will depend to some extent on the desired cation for the 
colorant and the method of application. The desired pH may be obtained by the addition 
of a pH adjusting agent such as an acid, base or pH buffer. The amount of pH adjuster 
used will vary according to thu desjred pH of the ink, but typically a base may be present 
in an amount of up to 30 %, Where a liquid(s) is added to the mixture the printed 
substrate may be dried by heating or by air drying at ambient temperature to evaporate 
the liquid before the costing is cured or during curing. 

Examples of suitable ormulations of polymer precursor and colorant which may 
be used in the method of the present invention are also given in the applicant's co- 
pending applications GB 9624318.0 and EP 0764290, where it will be appreciated that the 
colorants of Formula (1) herein replace some or all of the colorants used in these prior art 
formulations, 

Preferably the ink of ths present invention comprises from about 10 to about 99.6, 
preferably from about 30 to about 99.5, more preferably from about 50 to about 99, parts of 
the fluid medium: and from about 90 to about 0.4 parts, preferably from about 70 to about 
0,5, more preferably from abcut 50 to about 1, parts of the other ingredients; where all 
parts are by weight anc| the number of parts totals 100. 

The inks according to a further aspect of the Invention may be prepared by mixing 

Suitable mixing techniques are well known in the art, for 
ion or stirring of the components. The Ingredients may be 
suitable for application to the substrate, for example the 
form of a dispersion, emulsifies ition, suspension, solution or a combination thereof. 

Examples of further me3ia for inks of the present invention comprising a mixture of 
water and one or more organic solvents are described in US 4,963,189, US 4,703,113, US 

4,626,284 3nd EP 04251 50-A, 

Dyes of the invention vsllll now be illustrated by the following examples in whjch all 
parts and percentages are by weight unless specified otherwise, In the examples (and 
previously), compounds referred to by reference to CI numbers are the dyestuffs 
identified by these numbers in the Colour Index International, 3 rd Edition, 3* Revision, In 



the ingredients in any order, 
example agitation, ultrasonics 
present In the ink In any forrr 
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each of the following 
tables. 

Example 1 



Examples, the inks were tested and the results were sat out in 



cj-lock. 



20 



# 




10 



15 



20 



25 



20 



35 



5-(2'cgrboxy-5'eu|phophenyla|:o) 
2-pyridone 



I'W'hydroxyethoxyethyD-a-cyano^^methyl-e-hydroxy- 



1 (a) Preparation of coupler 
pyridone 

Ethylcyanogcetate (1" 
(134 parts) with stirring, while 



- 1 -(2'-hydroxyethoxyethyl)-3-cyano-4-methyl-6-hydroxy-2- 



5 parts) was slowly added to 2-(2-Aminoethoxy)ethanol 
maintaining the temperature below 30°C, On completion of 
the addition, the mixture wai heated at 95°C for 3 hours then cooled back to room 
temperature. Methyl acetoadetate {123 parts) was added, maintaining the temperature 
below 30'C, the whole mixture then cooled to ^10°C before adding ethylamine (57.6 
parts). The resultant miW was heated at 90°c for 18 hours, then cooled to room 
temperature. On acjdificatlo.} to P H1 with concentrated hydrochloric acid, the product 
precipitated out. This was isolated Py filtering, washing with a small amount of 2N HC| 
and finally drying at 60»C to yiild 81 parts of the above pyridone coupler, 

1 (b) Preparation of title corr pound: 

2-.Amino-4-su|phobe n zojc acic (27.2 parts) was stirred in water (200 parts) at pH5 until 
dissolved. The solution was cooled to <10°C and concentrated HC| (47 parts) was added 
Sodmm nitrite (6.8 parts) was slowly added and the reaction mixture was stirred at 0-10»C 
for 30 minutes. Excess nitrous acid was then removed by addition of sulphamlc acid, until 
the d.a*o mixture was negativ j to starch-iodide. To this was then added a solution of the 
above pyridone coupler (53 p £ rts) in water (200 parts), which had been adjusted to P H8 
w,th 2N NaOH. The temper* tura of the reaction mixture was maintained below 10°C 
during the addition. The mixtjre was then stirred for 16 hours whilst warming to room 
temperature. The dark yellow solution was acidified to P H 1 with concentrated HCl an d 
♦ re /oi« nt 1 re N cipitate was CQ|,ected b v nation. The precipitate was re-disso|ved in 
water (200 parts), and adjusted to P H9 with 0.88 S.G. ammonia. The product Js then 
re-preapiteted by pouring on :o concentrated HCl (35 parte) end collected by nitration 
The product was dissolved in ammonia and ^precipitated and co.iected by fZZTal 
more. Rnally the product was dissolved in water (200 parts) containing ammonia at P H9, 
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dialysed to remove tne inorganic components, screened through a 0.45n filter and dried 
at 60 8 C to yield the title compound as a yellow powder of its ammonium salt (7.7 parts). 



The following dyes were mad^ by an analogous method to that described in Example 1: 




Ex 


R1 


R 2 


R a 


2 


H 


SO,H 


"Bu 


3 


SO a H 


H 


n Bu 


4 ! 


H 


SO,H 


2*Ethvlhexvl 


S 


SO s H 


H 


2-Ethvlhexvl 


6 


H 


_SO,H 


ChLOH 


7 


H 


SO,H 


C,RiNH, 


a 


H 


SO„H 


CH,C(CH,)< 


g 


H 


SO a H 


ChLOEt 


10 


H 


SO,H 


Cvclohexyl 


11 


H 


SO,H 


n-Hexyl 


13 


H 


SO,H 


CH.OEt 


13 


H 


SO s H 


C 5 H,nOH 


14 


SO,H 


H 


C 2 H,OC,hLOH 


15 


SO,H 


H 


CaH^OH | 



CONH, 



10 



Example 16 



HO 

S-(3'oarboxy^'au|pho P henyla26>1-("bMtyl)-3-carbonamido-4-methy|-6-hydroxy-2-.pyndone 
(SI 78363) 




15 



1 6(a) Preparation of coupler 4 1 - n eutyl-3^carbonamido-4-methyl-6-hydroxy-2-pyridone 
1- n Buty|-3-cyano-4-methyl-6-hydroxy-2-pyridone (103 parts) was added carefully to 1,Q4 
S.G. sulphuric acid (370 partji). maintaining the temperature below 50°C. After the 
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addition was complete the 
mixture was allowed to cool 
The solution was carefully ., 
were further washed through 
solution was evaporated to 
to give the above pyridone o 



temperature was raised to 75°C for 12 hours. The reaction 
room temperature, then drowned out onto ice (400 parts), 
neutralised with calcium carbonate and screened; the solids 
with copious amounts of water and ethanol. Finally, the 
dryness undBr reduced pressure and the solids dried at 60°C 
coupler as a light grey powder (122 parts). 



\b&) ^reparation or title compound" 

The title compound 
1, substituting a molar equiva 
16(a)] for the coupler used 
sulphobenzoic acid for the djafeo 




10 



15 



SO 



2S 



30 



was 



made in an analogous manner to the dyestuff in Example 
ent of the above pyridone coupler [prepared as described In 
In example 1(b), and a molar equivalent of 2-amino-5- 
component used in example 1 (b). 



Example 17 



HO 



Y 



5.(2'carboxy-5'sulphophenylazo)-1-( n butylH-methy]-6-hydroxy-2-pyridone 

17(a) Preparation of pyridonj coupler - H n Buty|)-4-methyl-6-hydroxy-2-pyrjdone 

1-( n Buty|)-3-cyano-4-mJthyl-6-hydroxy-2npyridone (20.6 parts) was added slowly 
to 75% sulphuric acid (40.6 parts). After addition the solution was heated at 125*C for 3 
hours then cooled back to robm temperature. The thick oil was poured onto Ice (200 
parts) w.th good stirring. 47°A Sodium hydroxide solution was then carefully added until 

n P ?T?«? nB<i t0 S0,W 4 After Stirring for * ™ her 30 ^^utes. the solid was 
collected by filtration and dried at 60>C to y ie | d the tit| e pyridone as a brown powder (17 5 
parts). ' 



1 7(b) Preparation of title com 
The title compound wa 



sound 



. ^ , 3 f made in an analogous manner to the dyestuff In Example 

, substring a molar equivalent of the above pyridone coupler [prepared as described in 
1 7(a)] for the coupler used in example 1 (b). 



35 
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Example 18 



HO^N-^0 
HN 



10 



25 



30 



NHCjH^OH 



18 (a\ Preparation of couple* 
This coupler was madb 
substitLjting ethylene diamine 



= 1-(2'-Aminoethy|)^3^cyano^-rnethyl-6-hydroxy-2-pyric|on8 
in an analogous manner to that described in Example 1(a), 
(5 times molar excess) for the 2-(2-aminoethoxy)ethanol. 



18(b) Preparation of 
aminoethyI)-3-cyano-4'methy 
This dye was made 
substituting a molar equlyalept 
18(a)] for the coupler used in 



intermediate dye 5-(2^carbdxy-5^sulphophenylazo)-1 *(2'- 
-6^hydroxy-2-pyridone 

In an analogous manner to the dyestuff in Example 1, 
of the above pyridone coupler [prepared as described in 
3xample 1(b). 



15 1 a (c) Preparation of title cor ipound 



Cyanurlc chloride (Z& 



parts) was dissolved in acetone (20 parts) and poured onto 



ice/water (100 parts) at 0-5°d A solution of metanilic acid (2.4 parts) in water (50 parts) 
at pH7 was then added to the cyanurie chloride suspension, maintaining the reaction at 0- 
5°C and pH6> The mixture Was stirred under these conditions for 2 hours. To this was 
then added a solution of 5^^^carboxy-5'-sulphophenyIazo)^1-(2'-amlnoethyl)-a-cyano-4- 
methy!-6~hydroxy-2-pyr|done 5,2 parts, made as described in 18(b) qbove] in water (100 
parts) at pH8,5, and the solutbn was stirred at pH8.5, 45°C for 12 hours, After cooling to 
room temperature the solution was acidified to pH 1 with concentrated HCI, and the solid 

ysed and dried. This intermediate (8.7 parts) was then re- 
and ethanolamine (4.6 parts) was added. The solution was 
then heated at 70°C for 6 hours. After cooling to room temperature, the product was 
precipitated by acidifying to pH 1 with concentrated HCI and was collected by filtration. It 
waa then ^dissolved in water (200 parts), adjusted to pH9 With 0.66S.G. ammonia and 

o concentrated HCI (35 parts). After stirring for 10 minutes 
filtration then re-dlsso|ved in ammonia gnd re-precjpitated 



was collected by filtration, dia 
dissolved in water (400 parts) 



re-precipjtated by pouring on 
the product was collected by 



with concentrated HCI once rTjore. After collection by filtration, the product was dialysed, 
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24 



screened through a 0,45> filir and dried at 60°c to yield the ammonium salt of the title 
dye as a yellow powder (3,3 darts). 

For the purpose of evaluating the spectra and resistance properties of 
formulations containing the dies, the inks were bar-coated on to microscope slides using 
a No.1 K-bar (RK Print-Coat Instruments Ltd,), and the slides cured at 200°C for 15 
minutes. The resultant films fjiad a thickness of approximately 2pm. 




Example 19: 

Inks with the following formulation were made (all parts by weight) : 
Acrylic co-polymer (54% methyl methacrylate; 46% methacrylic acid) 13,2 parts 
Primid X|_5S2 - ex EMS Chemie 4>4 parts 

2-Amino-2-memyi-l -pi opanol 1 3> ' 2 parts 

Dye 3.0 parts 

Sodium dodecylbenzejiesulphonate 0.9 parts 

Water J 65.3 parts 

The Inks gave very bjight yellow films with high transmission at 520nm and low 
transmission at 420nm. The rjesults are tabulated below, together with light fastness data 



10 



is 



20 



Ink Ex 


Dye Ex 


°/ 


>T (§} 420nm 


%T @ 520nm 


LF-AE/100 hours 1 


19 


1 


2 




94 


24.8 


20 


2 


0 




93 


20.1 


21 


3 


1 




94 


44.2 


22 


4 


4 




93 


45.8 


23 


6 


1 




90 


42,6 [ 


24 


g 


0 




90 


28.5 


25 


11 


0 




93 


45.3 


26 


12 


1 




95 


30.2 


27 


13 


4 




96 


30.0 


28 


14 


□ 




89 


41.2 


29 


15 


1 




95 


36.1 


30 


16 


0 




97 


35.2 


31 


17 


0 




96 


43.8 


32 


18 


7 




87 


28.6 


Comp. 1 


A 8 


V 




65 


77.3 


Comp. 2 


B 3 


4 




95 


57.6 
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Footnotes 

1. Light fastness propejrtie 
weatherometer Ci35A (lamp 
depression 16°C). and the 
spectrophotometer, 

2. Structure of dye A 



usetf in comparative ink 1 (~ Comp. 1) 



25 



s were measured using a xenon lamp In an Atlas 
power 0.80 Wnr 2 at 420nm. (alack panel 63°c, wet bulb 
aE values determined using a Minolta CM-3600d 



10 



15 



20 



HO a S 



n Bu 



Structure of dye B used in comparative ink 2 (s= Comp. 2) 

-SO„H 



CX 3 1 

HC ,S' A ^N* N VS^° N 



HORN'S) 




Example 33 

Inks with the following formulation were mads (all parts by weight) : 
Acrylic co-po|ymer (34p methyl methacrylate; 46% methacrylic acid 

20% hydroxyethyl methacrylate) 

Phmld XL552 - ex EM$ Chemle 
0.88 S.G. ammonia 
CI. Reactive Blue 14 
Pyridone dye 

Sodium dodecylben^enesulphonate 
Triethyleneglycol monqbutyl ether 
Water 



12.3 parts 

4.1 parts 
12.3 parts 
1.9 parts 
3.3 parts 
0.4 parts 
0.9 parts 



64.8 parts 

The inks produced bright green highly transparent films, but the one made using a 



2 s dye of this Invention had far su 



perior light fastness : 



Examr. 


le 


Pyridone dye 


LF =AE/100 hrs 


33 




4 


10.6 


Comp. 


3< 


C 


62.4 
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Footnotes 

1 . Structure of dye C usejd in comparative inK 3 (- Comp. 3): 



GN 




10 



IS 



20 



11.5 parts 



Examples 34 

Inks similar to that uied In Example 33 were made, using an alternative cyan 
component (all parts by weigh :) : 

Acrylic co-po|ymer (34% methylmethacrylate; 46% methacrylic acid 

| 20% hydroxyethyl methacrylate) 

Primid XL552 - ex EM§ Chemie 
0.88 S.G. ammonia 
Cyan D 1 

Pyridone dye of the present Invention 
Sodium dodecylbenzer esulphonate 
TriethylBneglycol moncjbutyl ether 
Water 



A|[ the jnks produced 



using dyes of this invention haH far superior light fastness : 



3.9 parts 
11 .5 parts 
See Table 
See Table 
0.4 parts 
2.9 parts 
to 100 parts 

bright green highly transparent films, but the ones made 



Example 


Dye 
(%W/W) 


Cyan D 
(% w/w) 


Y 4 


X 


y 


%T@ 

540nm 


UF^aE 
/100 hrs 


34 


1 (2.3) 


2J5 


59.7 


0.315 


0.557 


84 


13.8 


35 


2 (2.5) 


3J0 


59.1 


0.311 


0.560 


83 


16.9 


36 


9 (2.0) 


2J5 


59.1 


0.306 


0.550 


83 


15.1 


37 


16 (3.0) 


2.D 


55.0 


0.287 


0.578 


80 


13.3 


38 


17(4.5) 




55.2 


0.301 


0.571 


78 


14.0 i 


39 


E 2 (2.9) 


2.b 


51.0 


0.319 


0.570 


76 


11.2 


Como. 4 


F 9 (4.5) 


I 


58.6 


0.295 


0.560 


S3 


42.3 
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Footnotes 

1 . Structure of cyan dye 



y. 



CuPc. 



,(SO,H) 1 . 6 



10 



15 



20 



2^ 



Structure of dye E used in Example 39 of the present invention: 



HO 



3, 



Structure of dye F uset 



CO z H 



NMC 2 H 4 OH 



CI 

JHO s i 



XX 



in comparative ink 4 (= Cornp- 4): 



HN^^I^vW CONH » 



1 X X 



4. Chromaticity values w<|re measured on a Minolta CM-36000 spectrophotometer 
using a C light source and 2° opserver. 

Example 40 

A photocurable ink was produced by mixing together NeORed R-441 (50 parts; 
33% solids UV-curable resin cc mmercially available from Avecia Ltd.), NeoCryl BT-175 (5 
parts; 40% solids acrylic res n commercially available from Avecia Ltd.). 0-38 S.G. 
ammonia (2 parts), CGI 1700 (1 part; photojrtitiator commercially available from Ciba), 
asopyrldone dye of Example 3 (5 parts) and water (37 parts). The ink was applied to a 
glass substrate by bar-coatlna and exposed to UV-light through a photomask. The 
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10 



20 



25 



30 



unexposed portions of the fjirfi 
at 2S°C and the remaining resin 
bright yellow patterned film. 



Example 41 

To an ink base co 
thiodiglycol and 2,5 parts SunVnol 



dye of Example 2 to give a 4' 
adjusted to pH 10 using NH 3 s 
When this was appliec 
were obtained with excellent 



28 



were then removed using a 1% sodium carbonate solution 
thermally cured at 150°C for 30 minutes to produce a 




irrjpn'sing 87.5 parts water, 5 parts 2-pyrrolidone, 5 parts 
,r * /nrtl 465™ (available from Air Products Ltd.) *<\<\^ th e 



solution of the dye In the ink base. The solution was then 
nd filtered through a 0.45u. membrane, 
to paper using an ink-Jet printer, strong bright yellow prints 
fastness properties. 



Further inks, 

Further inks which arej suitable for making colour filters may be prepared having 
is the formulations described in tables below where the numbers denote parts by weight of 

inZ^T f l™J on ' The <* es ^ 5ed «W be in their free acid form and/or 
in the form of any UP-effectivi salt. The number in the column headed Ex Is the example 
number of a dye of the Invention (1 to 18 and E) described herein with the number in 
brackets be,ng the amount of hat dye (w/W). The following abbreviations are also used in 
the tables; 

DB1 99 * pirect Blue 1 99 C B86 m pjrect Blue 86 
AB9 = Acid Blue 9 ri B 15 =: Reactive Blue 15 

PAA = Po|y(acrylic acid) of Mw 20Q0 
TEA ?= Triethanolamine T vlP = Trimethylolpropane 
NMP - N-methyh2-pyrrolidone 
BE = Butoxyethanol DEG * Piethylene glycol 

ADBS ■ Ammonium dodecy|b«>nzene sulphonate 
Spps m sodium dodecylbenzene sulphonate 

SURF = Surfynol 465 (Non-ion c surfactant available from Air Products) 
amp = 2-Amino-2-methyl-l- P 4pano| AM = Ammonia (0.88 S.G.) 



PB87 a Direct Blue 87 

CD =cyan D as gjven herein 

x = Primid XL552 

W= Water 

2P = 2-pyrrolidane 

GBL * 7-butyrolactone 



HT s 4-Hydroxy-TEMPO; and 
HMBS m 2-Hydroxy-4-metrioxy 



5-sulfobenzophenone. 
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Ex 

1(0-5) 
2(0.25) 

3(1) 
4(0.2) 

6(0.3) 
7(1) 

lied) 

9t3) 
10 (0.2) 



DB199 



3.5 



DB86 



3. 



1.5 
0.9 
0.5 



2.6 



PAA 

15 

12 

JL2_ 



12.5 

_8 

11.5 
13.7 
15 



29 



fABLE I 



5.5 



6.5 
4.3 



_W 

_60 

69.25 
62 

ae.s 

74.5 
61.4 

ao.5 

63 

63.8 

61 



BE 



ADBS 



0.5 



0.8 



0.7 



AMP 
15 



12.5 



14 



AM 



6 

10 



11 



15 



TABLE II 



Ex 

11(0.5) 

12(0.5) 

13(0.25) 

14(0.1) 

15(2) 

16(0.1) 

17(0.1 J 



DB199 



3.5 



2.9 
0.5 
0.9 



FAA 
J 4 

lb.5 

Jf 5 

_12 

it 



15 



2.5 



TEA 



TMP 



\N 

61.5 

70 

60.5 

67 

76 

_81 

63 



2P 



APES 



0.5 
0,75 



0.5 



0.9 



AM 
14 

_8 

15 
10 



4 

-13. 



Ex 

18(0.5) 

E(2.9) 

1(3) 

mil- 

3(0.5) 



PB199 



0.1 



1,5 



PAA 

_16 

J2 

14 



8 



UMP 



TABLE 



_W 

MA. 
71.2 

87.4 
80.5 



2P 



0.5 



PEG 



GBL 



1.5 



SURF 
1 



0.5 



3DBS 



0.8 



0.5 



AMP 

J5 

JO 

15 
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cx 


AB9 


I 

CD I 


PAA 


X 


W 


DEQ 


SURF 


AMP 


AM 




2 




10 


5 


69 




1 




10 




1.5 




14.5 


5 


62.5 


3 


0.5 


10 




em . 




4 


18 


7 


50 






JO 




7(3) 


1 


1 


12 


4 


64.5 


2 


0.5 




12 


8(2,5) . 




2,5 


15 


7.5 


56.5 






Us 




9(1) 






10 


5 


74.2 




0.8 




7 


10(2) 


2 




10 


3.5 


67.5 


5 






10 


11(2) 




4 


15 


5 


63.3 




0.7 


10 






Ex 


AB9 


RB15 


I PAA 


X 


W 


BE 


GBL 


SURF 


SDBS 


AM 


12(5) 


2 




13 


4 


55.2 


5 






0.8 


15 


13(3) 




2 


15 


5 


59 




5 




1 


10 


14(1) 




2 


8 


4 


74.5 


2.5 


2.5 


0.5 




5 


15(0.5) 


2 




10 


3 


69.5 


4 




0.5 


0.5 


10 


16(2) 




2 


15 


7.5 


52.5 








1 


20 
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CLAIMS 




C0 2 M r2 



N 



3& 



10 



15 



25 



30 



HO 
Formula 1 



R 1 



in which: 

R 1 represents M, an obtionally substituted C^acarbyl derived group, or a group of 



Formula A 



where; 



(ch 2 ) c n' r3 

1 1 

R 4 N R fi 
Formula A 



c is from 2 to 6, 

R* represent H or optidnally substituted C^carbyl derived group; and 

y represent an optional substituent; 
R* represents an optionally substituted C vs carbyl derived group, 
X, Y and Z independently represent H, an optional substituent or optionally 
substituted C^carbyl derived group; 

tion 

represent 0,1 or 2; 



M represents H or a ca 
m and h independently 
with th? provisos that: 
3t least one of R\ R 2 , 



2. A composition which 
for use in a colour filter, the 
of Formula 2: 



X. Y or Z comprises a group of formula SO a M or P0 3 M 2 



where M is independently as represented herein; 

when ri is 0; m |e 1; X is a sglpho group pgra to the azo group; Z is M and R a [s 
methyl then R 1 ' is other tnan etliyl;, 

and the compound of formula 1 is other than a compound of formula II, II! or IV as 
described herein. 



cc mprises an Ink effective for ink-jet printing and/or effective 
composition comprising a solvent and at least one compound 
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in which: 



where: 



f 



<X)m KV COaM * 2 




00, 



HO 
Formula 2 



II I 
R 1 



, R1 represents H, an optionally substituted c^carbyl derived group, or a group of 
Formula A j| r 

1 (ch 2 ) c n' r3 



Formula A 



c is from 2 to 6, 

re Present H or optionally substituted C^carbyl derived group; and 
H 4 and R 5 independency represent an optional substituent; 
R 2 represents an optionally substituted C 1HJ carby| derived group. 

«M he t t ^Z bnC 'u Z 1 lndepen t ently represent H » °P«°nal substituent or optionally 
substituted c i;ia carbyl derived iroup; r 1 

M represents H or a cs tion 

m and jn independently represent 0,1 or 2. 

LinZr romPrl r fl 3 S ° IVent ^ ° ne ° r ™ r * d ^ " 1 as 



f 



4. A composition as claim 



3d ,n claim 2 or 3 - wherein the solvent comprises water and 
one or more water soluble organic solvent(s) 

i 



e. 



t A oT£n C,a, T i0 C ' a,m 5 ' WhSre thB fUrther «*»""*•) 13 selected from 

™. p magenta and/or orange colorant wn|cn js g dye Qr a 



at least one cyan, green, re< 
Pigment. 
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7. a composition as calmed In claim e, where the cyan dye is a compound of 
Formula (3) 

^(S0 3 M) x 



(SOJMH 



10 



15 



20 



25 



30 



35 



Formula 3 

in which: 

T independently represents the same as given for X or Y in compounds of formula 

1, 



SO, 



a M or PO a M 2 
represent from 0 to 4; and 



V represents CO a M. 
x and y Independently i 
x + y is from 3 to 5, 
Where m is as given herein for compounds of formula 1. 



a. A composition according to claim 6, where the cyan pigment is selected from C.I. 
Pigment Green 7 and C.I, Plgnent Green 36. 



9. A composition accordi|ig 
suitable for use In any of the 



10, Use pf at legst one 
composition as claimed m an* 



to any of claims 2 to 8 which is a green, red or yellow ink 
drocess claimed in claims 11 to 16. 



compound of Formula 1 as claimed ]n claim 1, and/or a 
of claims 2 to 9 ( as a colorant for an Ink jet printing ink. 



11. A process for preparing a patterned, cross^iinked, polymer, film coating on a 
substrate; the process comprising the steps of: 

(a) applying to th© substrate simultaneously and/or sequentially in any order; 
(j) one or more crpssHinkfible precursor(s) for one or more cross-linked polymer(s); 

separate crossHinker(s) capable of cross-Unking the 
; and 

) of Formula (1) as claimed in claim 1 or as represented In 



(ii) optionally one or more 
precursor(s) for the po|ymer(s 
(Hi) one or more colorant^ 



any of claims 2 to B; 

(b) optionally patterning <bne or more non cross-linked fl|m(s) of component (i); 
component (ii); component (ill) and/or mixture(s) thereof, optionally before application of 
further components; and 

(c) initiating cross-linking the mixture of components (I); (ii) in situ, to form an 
optionally patterned, cross-Iinwed polymeric film coating on the substrate. 
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1 2. a process according tf> claim 11 , in which the process is a printing process. 

claim 12, in which the printing process is an ink-jet printing 



13. A process according 
process. 



ta 



14, A process according 
process. 




to claim 11. in which the process Is a photolithographic 



10 



20 



35 



15. A process according 
water dlsslpatable polymer 



to claim 11. in which the polymer precursors) comprise 
prfccursor(s). 



16. A process according 
precursor(s) comprise acrylic 

is 17. A substrate obtainable 



to claim 15, in which the water disslpatable polymer 
aolymer precursors), 

by a process as claimed in any of claims 1 1 to 16. 



1B. A substrate as claimed! in claim 17, which comprises: a colour filter comprising a 
coloured, cross-linked, polymlr coating on a transparent substrate; and/or a transparent, 
coloured, cross-linked, polyme r coating on a substrate. 



19. A substrate as c|a|mec 
for a coloured display. 



in either claim 17 or 18, which has utility as a component 



20. A substrate as claimed in any of claims 17 to 19, which comprises an array of 
25 coloured trichromatic elements In which the trichromat is selected from: a red. green and 
blue trichromat; and a cyan, mbgenta and yellow trichromat. 



21 . a display which comprises 



3 0 22 a display as claimed In claim 



23. An ink Jet printer, 
printer, which comprises a 
composition as claimed in any 
to 20, and/or a display as claimed 



24. An ink-jet printer, component 
comprising an Ink-jet printer ca tridg 



a substrate as claimed in any of claims 17 to 20. 
21, which comprises a liquid crystal display. 



component of said printer and/or consumable for use with said 
compound of Formula 1 as represented in claim 1: 
claims 2 to 9. a substrate as claimed in any of claims 17 
' in either claim 21 or 22. 



and/or consumable as claimed In claim 23, 
|b and/or replaceable ink-jet printing head. 
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25, A process, composition 
printer and/or consumable 
herein, with reference to the 



, ink, substrate, display, Ink-jet printer, component of said 
use with said printer, which js substantially as described 
examples. 



fcr 



26. A process for printing 
to 9 using an ink-jet printer. 



a substrate with a composition according to any of claims 2 



35 



27. A paper, overhead pijojector slide, textile or colour filter printed with a process 
according to claim 26. 
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ABSTRACT 
There is described cofnpounds of Formula 1 ; 



(X)m KV c ° 2M R 2 



Formula 1 

In which; 

R 1 represents H, an optionally substituted C^carbyl derived group, or a group of 



Formula A 



10 



where; 



c is from 2 to 6, 
R 3 represent optionally 
R 4 and R 8 independent 



15 



20 



m and n independently 
at least one of R\ R a , 



(ch 2 ) c n' r3 

Formula A 



' substituted C^carbyl derived group; and 
t y represent an optionally substituent; 
R a represents an optionally substituted C^carbyl derived group, 
x, Y and Z indepenc ently represent H. an optional substituent or optionally 
substituted C^carbyl derived group: 
M represents H or a ca ion 

represent 0,1 or 2; 

X. Y or Z comprises a group of formula SO s M or PO,M 9 
Where M Is Independently as represented herein, 

These compounds are jjseful as the colorants to prepare colour filters for displays. 
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